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OSTEOARTHRITIS
Sharmila Majumdar
University of California San Francisco, USA
Magnetic resonance (MR) imaging of articular cartilage and the joint as whole
has recently been recognized as a tool for the characterization ofmorphology,
biochemistry and function in osteoarthritis (OA). In this talk MR imaging
methods related to imaging cartilage, meniscus, muscle, bone and relating
the quantitative tissue imaging to function, pain and movement changes in
osteoarthritis will be discussed. The joints that are typically affected by OA
leading to joint replacement are the hip and knee, and in this talkwewill focus
on methods to quantitatively characterize these two joints. The inter-
relationship between different joint tissues to gait, motion and joint loading
will be explored. Issues related to implementing the quantitative tools across
multiple sites demands significant rigor and issues related to disseminating
these tools, and barriers to translation will be addressed. In addition, to MR
the use of multi-modality PET-MR will be introduced.Fig. 1: Radiograph showing osteoarthritic bony changes (Top Left); Image
showing MR derived relaxation times reflecting changes in cartilage
biochemistry with osteoarthritis (Bottom left); Motion and gait analysis
measurements taken reflecting joint kinematics and loading during motion.
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MECHANICAL EFFECT ON OSTEOARTHRITIC CARTILAGE IN ANIMAL
MODEL e CT IMAGING, HISTOLOGY AND FUNCTIONAL ASSESSMENTS
Louis Cheung, J. H. Qin, K. S. Leung
Department of Orthopaedics and Traumatology, The Chinese University of
Hong Kong, Hong Kong
Osteoarthritis (OA) is the most common degenerative joint disease in
geriatric population. Mechanical loading plays an important role on the
onset and progression of OA. However, regular moderate-level physical
activity and aerobic exercise do not exacerbate but benefit knee OA. This
study reports the effects of low-magnitude high-frequency vibration on
degenerated articular cartilage and subchondral bone in a surgical-induced
OA rat model, assessed by multiple imaging and functional assessments.
Histological and functional results indicated that severer cartilage degrada-
tion and worse functional results were observed after treatment but CT
imaging showed an increased cartilage volume after treatment. In contrast,
subchondral bone density improved with OA progress with increased BV/TV,
Tb.N and decreased Tb.Sp in distal femur epiphysis. Therefore, vibration
treatment was shown to accelerate cartilage degeneration and caused
further functional deterioration of OA in surgical-induced OA knee. On the
other hand, vibration treatment promoted bone formation in OA affected
distal femur epiphysis but did not reverse OA progression.
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Dr. Louis Cheung received his BSc in Biochemistry and PhD in surgical
sciences in 1996 and 2000 respectively in the Chinese University of Hong
Kong. He became Research Assistant Professor in 2005. He is currently
Associate Professor and Deputy Director of Musculoskeletal Research
Laboratory, Department of Orthopaedics & Traumatology, The Chinese
University of Hong Kong. He is also Deputy Director of MSc/PgD in Geratric
Orthopaedics and Programme Committee Member of Biomedical Engineering
division, Faculty of Engineering, CUHK. His research interest is tissue
regeneration using mechanical stimulation, particularly in osteoporotic
fracture healing and sarcopenia. He serves as invited reviewers for AO
Foundation, Osteosynthesis and Trauma (OTC) Foundation and Annual
Congress of Orthopaedic Research Society (ORS). He has published 58
journal articles in peer-reviewed international SCI journals, 1 book editor,
6 book chapters, 240 conference abstracts and has 3 obtained/pending
patents. He is regular reviewers of many international journals and got
Berton Rahn Research Fund Award of AO Foundation in 2013.
